Metabolic profiling of gemcitabine- and paclitaxel-treated immortalized human pancreatic cell lines with K-RASG12D.
The mechanisms of action of gemcitabine (GEM) and paclitaxel (PTX) have been well investigated, and shown to be the inhibition of DNA polymerase and polymerization of tubulin, respectively. Meanwhile, genomic research has revealed that mutations in the K-RAS oncogene occur in over 90% of pancreatic cancer. Oncogenic alteration rewires alternative metabolic pathways to satisfy the demands of growth. The K-RAS oncogene also has been shown to upregulate glycolysis and glutaminolysis. However, it is still unclear whether K-RAS independently plays a central role in controlling tumor metabolism. Here, we conducted a metabolomic analysis of a simple oncogenic K-RAS cell line model constructed using human telomerase catalytic subunit-immortalized human pancreatic epithelial nestin-expressing cell lines with and without K-RASG12D. We also investigated the effect of GEM and PTX on these cells. As a result, it was shown in the cell with K-RASG12D that the level of lactate was increased and glutamic acid, glutamine, and aspartic acid levels were decreased. In the nucleotide metabolism, GEM-treated cells showed metabolic changes, whereas these phenomena were not observed in PTX-treated cells. In conclusion, it was suggested that K-RASG12D independently modified tumor metabolism and the difference between GEM and PTX in the nucleotide metabolism was revealed.